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Protective Effect of R. palmatum on 1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP)-induced Neurotoxicity in Mice
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Abstract — The protective efficacy of Rheum palmatum water extract on 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP)-induced parkinsonism was studied in C57BL/6 mice. In order to demonstrate neuroprotective effect of R. palmatum
extract, animals were administered intraperitoneally with the water extract (100 or 200 mg/kg/day) for 14 days, and MPTP
(10 mg/kg/day) was injected subcutaneously into the mice for the first 6 consecutive days from the beginning 1 hr before
R. palmatum extract treatment. All animals were measured the several neurobiochemical markers such as dopamine level
and monoamine oxidase B (MAQ-B) activity in various regions of brain. The treatment of mice with R. palmatum extract
was confirmed recovery effect on MAO-B activity in the cerebellum and the cerebral cortex. R. palmatum extract was atten-
uated the MPTP-induced depletion of substantia nigra dopamine. The contents of MDA, a marker of lipid peroxidation, in
brain tissues (cerebellum and cerebral cortex mitochondria) were decreased significantly by R. palmatum extract. These
results suggest that R. palmatum water extract plays an effective role in attenuating MPTP-induced neurotoxicity in mice.
This protective effect of R. palmatum might be estimated the result from the inhibitory activity on monoamine oxidase B
and the enhancement of antioxidant activity.

Keywords [ Rheum palmatum, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), monoamine oxidase B (MAO-B),
dopamine, lipid peroxidation, C57BL/6 mice
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Fig. 1-Effect of R. pabmatum and MPTP treatment on lipid
peroxidation in the whole brain mitochondria of mice.

Animals were sacrificed 24 hr after the last R. palmatum

water extract treatment. Data was expressed as mean >SD

of 8 animals. CON, treatment of saline alone; RL, low dose
treatment of R. palmatum extract (100 mg/kg); RH, high
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Fig. 2 —Effect of R. palmatum and MPTP treatment on lipid
peroxidation in the cerebral cortex mitochondria of mice.
Animals were sacrificed 24 hr after the last R. palmatum
water extract treatment. Data was expressed as mean = SD
of 8 animals. ", “Signiﬁcantly different from the control
group and MPTP group at P<0.05, respectively. Notes on
group designation are the same as in Fig. 1.
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Fig. 3 —Effect of R. palmatum and MPTP treatment on lipid
peroxidation in the cerebellum mitochondria of mice.
Animals were sacrificed 24 hr after the last R. palmatum
water extract treatment. Data was expressed as mean =
SD of 8 animals. ", "*Significantly different from the control
group and MPTP group at P<0.05, respectively. Notes on
group designation are the same as in Fig. 1.
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Fig. 4 -- Effect of R. palmatum and MPTP treatment on monoamine
oxidase B activity in the whole brain mitochondria of mice.
Animals were sacrificed 24 hr after the last R. palmatum
water extract treatment. Data was expressed as mean =SD
of 8 animals. Notes on group designation are the same as in
Fg. 1.
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Fig. 5 - Effect of R. palmatum and MPTP treatment on monoamine
cxidase B activity in the cerebral cortex mitochondria of
mice. Animals were sacrificed 24 hr after the last R
palmatum water extract treatment. Data was expressed as
mean =SD of 8 animals. *, " Significantly different from the
control group and MPTP group at P<0.05, respectively.
Notes on group designation are the same as in Fig. 1.
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. 6 — Effect of R. palmatum and MPTP treatment on monoamine

oxidase B activity in the cerebellum mitochondria of mice.

Animals were sacrificed 24 hr after the last R. palmatum

water extract treatment. Data was expressed as mean =SD

of 8 animals. *, “Significantly different from the control

group and MPTP group at P<0.05, respectively. Notes on
group designation are the same as in Fig. 1.
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Fig. 7 —Effect of R. palmatum water extract treatment against
depletion of striatal and substantia nigra dopamine levels
by MPTP. Dopamine level striatal and substantia nigra was
determined by HPLC and expressed as % of control. Data
was expressed as mean T SD of 8 animals. Notes on group
designation are the same as in Fig. 1.

Significomtly different from the control group and MPTP
group at P<0.05, respectivery.
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